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Abstract
Aim: Open myomectomy (OM) was previously frequently performed; however, laparoscopic myomectomy
(LM) has recently become more common. Nevertheless, myoma can recur after both LM and OM. In this
study, we report our retrospective investigation of myoma recurrence by comparing LM and OM.
Methods: A total of 474 patients underwent LM and 279 patients underwent OM. The patients were
followed-up postoperatively from six months to eight years. Recurrence was conﬁrmed when a myoma with
a diameter of ≥ 1 cm was detected. Post-LM, post-OM and cumulative recurrence rates were investigated,
and a Cox hazard test was performed.
Results: The cumulative recurrence rates between the two groups were 76.2% (LM) vs. 63.4% (OM) at eight
years postoperatively. A log-rank test revealed a signiﬁcant difference between the two groups. Cox hazard
testing revealed that LM, a larger number of enucleated myoma masses and the absence of postoperative
gestation signiﬁcantly contributed to the postoperative recurrence rate.
Conclusions: LM yielded a higher recurrence rate than OM, likely a result of manual myoma removal in
OM, which is a more exhaustive extraction of smaller myoma masses than performed in LM. In other words,
fewer residual myoma masses after OM contribute to a lower postoperative recurrence rate.
Key words: laparoscopic myomectomy, laparoscopic surgery, open myomectomy, recurrence, uterine
myoma.
Introduction
Myoma is a common gynecologic disease that occurs
in 20% of women aged > 30 years and in 40% of
women aged > 40 years.1,2 Open myomectomy
(OM) was previously frequently performed to treat
uterine myoma; however, laparoscopic myomectomy
(LM) has recently become more common. Neverthe-
less, myoma can recur after both LM and OM.
Yoo et al. reported myoma recurrence rates of
11.7%, 36.1%, 52.9% and 84.4% at one, three, ﬁve,
and eight years after LM, respectively.3 They also
reported that recurrence was less frequent in patients
with < 2 myoma masses, myoma masses of a size
comparable to that of 13 weeks’ gestation, patients
who did not deliver postoperatively and patients
aged < 35 years.3 They concluded that age, tumor
number and size, the presence of pelvic disease and
postoperative parity were risk factors for recurrence.
Furthermore, Nezhat et al. reported recurrence rates
of 31.7% and 51.4% at three and ﬁve years, respec-
tively, while Fedele et al. reported a recurrence rate
of 51% at ﬁve years.4,5 Our department has reported
recurrence rates of 15.3%, 43.8% and 62.1% at one,
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three and ﬁve years after LM, respectively. We fur-
ther identiﬁed age, the largest diameter of a myoma
mass and the number of myoma masses as risk fac-
tors for recurrence.6 There are several other reports
of recurrence after LM.3–7
To compare outcomes between OM and LM, Ros-
setti et al. conducted a randomized study on cases of
myoma recurrence, excluding patients with < 7 masses,
smallest masses sized < 3 cm and submucous myoma.
They reported recurrence rates of 23% following treat-
ment with open surgery and 27% following treatment
with laparoscopic surgery, with no statistically signiﬁ-
cant difference between these rates.7
In recent years, LM has become the preferred
option over OM because of the less invasive nature
and positive surgical outcomes.7 Open surgery is
applied only in cases in which LM cannot be indi-
cated, including cases with a myoma diameter > 10
cm and 10–20 myoma masses. The same policy is
observed in our facility, in which more LMs than
OMs are performed. An OM is not performed if LM
is indicated for a case. A comparison of recurrence
rates between LM and OM would be meaningful;
however, we have found no study that compared
these recurrence rates using actual accumulated data.
In a comparative review, Hirschelmann and De
Wilde reported a higher recurrence rate after LM than
open surgery.8 However, the data used for the com-
parison were derived from different articles, as no
large comparative study has been conducted using
data from a single site.4,8
Therefore, in this study, we report our retrospective
investigation of myoma recurrence by comparing LM
and open surgery.
Methods
A total of 474 patients underwent LM and 279 patients
underwent OM at a single hospital between January
1995 and December 2014. The patients were followed-
up postoperatively from six months to eight years,
during which time they were assessed for recurrence
semiannually using transvaginal ultrasound and mag-
netic resonance imaging (MRI). Recurrence was con-
ﬁrmed when a myoma with a diameter of ≥ 1 cm was
detected by transvaginal ultrasound or MRI.
Average age, parity, weight of the uterus, number
of myoma masses, largest diameter of myoma, surgi-
cal duration, blood loss, postoperative hospital stay,
rate of preoperative gonadotropin-releasing hormone
agonist (GnRHa) therapy and post myomectomy
pregnancy rate were compared between the groups.
Post-LM and post-OM recurrence rates were inves-
tigated, as well as the cumulative recurrence rates at
one, three, ﬁve and eight years postoperatively.
In addition, Cox hazard testing was performed
regarding LM or OM, age, parity, use of GnRHa,
number of removed myoma masses, largest myoma
diameter and presence of postoperative gestation.
Surgical technique
Laparoscopic myomectomy was performed using the
following technique. After insertion of a uterine
manipulator, a pneumoperitoneum needle was
inserted through the umbilicus, and pneumoperito-
neum was achieved using the closed method. Subse-
quently, the ﬁrst trocar was inserted through the
umbilicus and the laparoscope was inserted. The sec-
ond and third trocars were placed in the left and right
lower abdomen, and the fourth trocar was placed on
the left side of the umbilicus. The size of the trocars
was 5 mm, except for the fourth, which was 12 mm
for the retrieval of myoma masses and intracorporeal
suturing. To reduce blood loss, vasopressin diluted
100-fold was locally injected through the surface of
the myoma masses.9,10 The myometrium was incised
with an ultrasonic knife and the myoma masses were
grasped, pulled and enucleated with a borer. The
uterine incision was closed in two to three layers with
1-vicryl suture on a CT-1 needle. Enucleated myoma
nodules were then retrieved from the body using a
morcellator. The surgery was considered complete
after hemostasis was conﬁrmed, the intraperitoneal
cavity was washed and a Sepraﬁlm hyaluronic acid
or Interceed carboxymethylcellulose membrane was
applied to the incision sites.11,12
Open myomectomy was performed as follows. An
abdominal median incision was made and the myoma
masses were incised with an electrosurgical knife and
enucleated while retracted with threads. The uterine
wound was divided into two or three layers, each
sutured with VICRYL CTB1-1. Homeostasis was con-
ﬁrmed, the intraperitoneal cavity was washed and
Sepraﬁlm was applied to close the wound.
Statistical analysis
The Kaplan–Meier method was used to evaluate the
cumulative recurrence rates. A log-rank test was per-
formed to compare the groups, while a Student’s t-
test was used to test the difference between the
averages of the groups. A chi-square test was used to
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compare the rates. P < 0.05 was considered statisti-
cally signiﬁcant in all tests.
Results
The patients’ clinical background and surgical out-
comes following LM and OM procedures are shown
in Table 1. There were signiﬁcant differences in
mean age 38 (LM) vs 36 (OM) years; mean parity
(0.5 (LM) vs 0.2 (OM)); rate of GnRHa administra-
tion (29.7% (LM) vs 16.0% (OM)); mean number of
enucleated myoma masses (3.6 (LM) vs 6.1 (OM));
mean largest myoma diameter (7.0 (LM) vs 9.1 (OM)
cm); mean surgical duration (148 (LM) vs 126 (OM)
min); mean blood loss (249 (LM) vs 156 (OM) mL);
and mean postoperative hospital days (3.5 (LM) vs
11.9 (OM) days). There was no signiﬁcant difference
in mean body mass index (21.7 (LM) vs 22.1 (OM))
or post-myomectomy pregnancy rate (14.6% (LM) vs
15.1% (OM)).
The cumulative recurrence rates between the two
groups were 11.0% versus 5.3% at postoperative year
1, 41.6% versus 34.2% at postoperative year 3, 57.3%
versus 49.6% at postoperative year 5 and 76.2% ver-
sus 63.4% at postoperative year 8 (Fig. 1). There was a
signiﬁcant difference in the cumulative recurrence
rates between the groups, as indicated by the log-
rank test.
The Cox hazard test revealed that LM, a larger
number of enucleated myoma masses and the absence
of postoperative gestation signiﬁcantly contributed to
the postoperative recurrence rate (Table 2).
Compared with non-pregnant women, pregnant
women showed a low relative risk of recurrence
(0.582) after surgery. Thus, the relative risk of
recurrence (1.674) with LM was higher in non-
pregnant than in pregnant women.
Discussion
Myomectomy is a fertility-preserving operation that
allows for postoperative pregnancy and safe delivery.
However, the myoma recurrence rate increases with
increasing postoperative years. In Japan, where there
is an increasing tendency to delay marriage, many
patients do not wish to become pregnant immediately
after surgery and thus face an increasing risk of
myoma recurrence. By the way, the recurrence rate of
those who were not pregnant was 40.5% (260/642).
Table 1 Clinical background of patients and surgical outcomes by technique





Age (year) 37.6  5.2 (24–52) 36.0  5.8 (23–53) < 0.001
Parity 0.5  0.8 (0–4) 0.2  0.5 (0–3) < 0.001
Body mass index (kg/m2) 21.7  3.5 (15.8–36.6) 22.1  3.3 (15.4–35.0) 0.061
GnRH agonist (%) 29.7 (141/474) 16.1 (45/279) < 0.001
Number of myomas 3.7  4.1 (1–32) 6.5  8.6 (1–65) < 0.001
Largest diameter (cm) 7.0  2.6 (1.0–20.0) 9.0  4.6 (1.0–30.0) < 0.001
Surgical duration (min) 148  58 (53–422) 127  48 (25–315) < 0.001
Blood loss (mL) 207  225 (9–1325) 554  536 (34–2875) < 0.001
Postoperative hospital stay (days) 3.5  1.8 (2–17) 11.7  3.9 (3–36) < 0.001
Post myomectomy pregnancy rate (%) 14.6 (69/474) 15.1 (42/279) 0.853
GnRH, gonadotropin-releasing hormone agonist.
Figure 1 Comparison of the cumulative recurrence rates
between the groups. The cumulative recurrence rates
after laparoscopic myomectomy were 11.0  1.5%,
41.6  2.8%, 57.3  3.5% and 76.2  4.9% at postop-
erative years one, three, ﬁve and eight, respectively.
The cumulative recurrence rates after open myomec-
tomy were 5.3  1.4%, 34.2  3.4%, 46.9  3.9% and
63.4  4.3% at postoperative years one, three, ﬁve
and eight, respectively.
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In terms of procedure, less invasive LM is preferred
over OM as it has been reported to be as safe as an
OM and as such is increasingly performed at our
facility.7,13–17 We only perform OM in cases with an
extremely large myoma (such as those located at the
supraumbilical) or with a large number of myoma
masses (such as in diffuse leiomyomatosis). We have
now accumulated LM case records and upon analysis
found a considerable number of cases of recurrence,
which led us to conduct a study of recurrence. Our
results show that open surgery produced a lower
recurrence rate, although it was used to treat rela-
tively challenging cases. Cox proportional hazard
regression analysis indicated that the recurrence rate
was 167% higher after LM than OM. This is likely the
result of manual myoma removal in OM, which is a
more exhaustive extraction of smaller myoma masses
than performed during LM. In other words, fewer
residual myoma masses left after open surgery con-
tribute to a lower postoperative recurrence rate. Fur-
thermore, GnRHa therapy, which is used more
frequently for LM than for OM, may complicate the
identiﬁcation of smaller myoma masses.
This study included subjects treated via LM or OM
under different conditions, such as the number of
myoma masses, size of myoma or use of GnRHa. Ide-
ally, a study should randomize subjects with identical
conditions; however, LM was selected in this study
primarily because of the non-invasive nature of the
procedure. Although this preference makes setting an
identical condition difﬁcult, the results of our study
indicate that OM is a better option than LM when
considering only the rate of recurrence.
Laparoscopic myomectomy is the preferable option
from the perspective of postoperative adhesion, inva-
siveness and other criteria.7,13–17 We conventionally
apply an MRI scan in all LM cases, and have reported
that the recurrence rate can be lowered by the preop-
erative myoma count using MRI ﬁndings.18 However,
this study showed that LM yielded a higher recur-
rence rate than OM, despite our beliefs and practices.
We must renew our emphasis on reducing the high
rate of recurrence after LM and treat cases accord-
ingly. As medical technology advances, so too does
imaging quality. The use of hepatic laparoscopy, a
new system that integrates computed tomography
images into the laparoscopic monitor display, helps to
safely and securely remove tumors.19 A similar sys-
tem or other techniques that will contribute to lower-
ing the recurrence rate are expected for LM.
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